Cytoplasmic translocation of Olig2 in adult glial progenitors marks the generation of reactive astrocytes following autoimmune inflammation.
The injury response in the brain involves complex interplay between neural and immune components. Following inflammatory insults to the adult CNS, formation of an astroglial scar often impedes functional repair. Glial progenitor cells expressing the nuclear transcription factor Olig2 possibly generate astrocytes in response to various types of injuries; however, the mechanisms underlying this differentiation are unclear. In a model of immune-mediated injury (MOG(35-55)-experimental autoimmune encephalomyelitis), we show that the conversion from progenitor to reactive astrocyte is marked by the translocation of Olig2 into the cytoplasm. Evidence of this process is found for months after disease initiation in the absence of new inflammatory infiltrates. A proportion of cells with cytoplasmic Olig2 was found to express NG2 or Nkx2.2, but only Nkx2.2 was occasionally retained by GFAP+ cells. We further show that differentiation to astrocytes is induced in glial progenitors in vitro through exposure to the pro-inflammatory cytokine IFN-gamma, but not to TNF-alpha. Together, these data ascribe a pivotal role to Olig2+ glial precursor cells in the adult CNS, linking autoimmune inflammation and glial scar formation.